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We have no argument with the many
potential advantages of humility so ably
outlined by Neuringer. We also have nei-
ther the desire nor the ability to "out-
humble" the author who appears to
"practice what he preaches" to a rare de-
gree. However, we feel it is important to
note some drawbacks to humility as well
as to amplify some of the ways in which
even a greater humility might improve
the status of behaviorism as an account
of behavior.
Without doubt a humble behaviorism

would raise fewer hackles by appearing
less territorial and arrogant. Even a little
bit of humility should meliorate inter-
and intradisciplinary battles by encour-
aging an openness to criticism and di-
versity of approach. Most importantly,
as noted by Neuringer, humility should
increase the effectiveness of behaviorists
as scientists by emphasizing that all
knowledge is provisional, and our fun-
damental assumptions should at least oc-
casionally be reconsidered.

It may be important to add that the
encouragement of humility could pay
dividends for science in general. In recent
history, both Congress and special inter-
est groups have reacted strongly to what
they perceive as the arrogance of science.
Greater appreciation of their concerns
might go a long way toward improving
some ofthe negative attitudes toward sci-
ence.

Where Less Humility Might Help-
Some Advantages to Arrogance

There are, though, obvious drawbacks
to humility and advantages to arrogance
(in the sense ofconfidence, assertiveness,
and determination). First, to the extent
that Neuringer's encouragement of hu-
mility occasionally shades into an ethical
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absolute as opposed to an effective social
strategy for advancing scientific knowl-
edge, we have some difficulty endorsing
it. An absolute rule requires belief that
no matter what the apparent outcome,
humility is the correct stance. The history
of ethical discourse reveals considerable
ambivalence about absolute rules of hu-
mility, such as "never criticize" or "al-
ways turn the other cheek."
As Neuringer would doubtless agree,

there are both analytic and common-
sense reasons that an absolute rule ofhu-
mility might not be the best course of
action. In a game theory analysis of con-
flict situations, the efficacy of a humble
approach depends on the relative fre-
quencies of the alternative approaches
present in the population. Thus, in the
well-known hawk and dove example, a
population comprised only of doves can
be invaded successfully by hawks, but at
the same time an all hawk population can
be invaded successfully by doves. The
relative effectiveness of the hawk and
dove strategies in terms ofsurvival should
vary with their relative frequency in the
population. The relative effectiveness of
arrogance versus humility should vary in
similar fashion. The commonsense rea-
sons against absolute humility were sum-
marized in Hoosier humorist Abe Mar-
tin's observation, "Ifthe meek inherit the
earth, they won't keep it long."
We believe (as probably does Neurin-

ger) that a certain lack of humility is fre-
quently critical in the development of a
new point ofview. Thus, the experimen-
tal analysis ofbehavior prospered in part
because of the gentle but insistent arro-
gance of Skinner that human behavior
could be analyzed most effectively as a
product of contingent control by rein-
forcement. The very success of Skinner's
view provided the possibility for Neurin-
ger to call for humility in its practice. In
the absence of this success, we would be
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tempted to invoke Neuringer's delightful
quote from Golda Meir, "Don't be so
humble. You're not that great."

In the current state of the world, there
are contexts in which we do ourselves no
favors by being humble about our sci-
ence. It has become increasingly popular
to declare that science is an enterprise
like any other, one determined entirely
by the politics of power and privilege.
This view has allowed even some sci-
entists to use, in apparent good con-
science, any means at their disposal to
suppress a particular approach they dis-
agree with. In a similar vein it has be-
come popular in some quarters to view
animal learning as having accomplished
nothing over the course of its history ex-
cept the aggrandizement of its followers
and the presumably painful deaths of
many pigeons and rats through repeti-
tious and largely unnecessary experi-
ments. We don't believe that humility is
the answer to such arrogant ignorance.
Most of us discovered as graduate stu-

dents that politics and power have im-
portant roles in science. There are un-
questionable fads and fallacies, personal
foibles and vendettas, and instances of
grave unfairness. But we believe the core
of science remains unique, the expecta-
tion that the challenge of analytic scru-
tiny and empirical test will be applied to
all current knowledge. It is not sufficient
in the long run to reject something out
of hand or even simply to act the part of
obstructionist on the grounds of relig-
ious, ethical, personal, or even method-
ological distaste. It remains critical to pit
one theory, finding, or approach against
another which accounts for the same or
similar data.
Perhaps most importantly, researchers

must have the assurance to value science
sufficiently to continue to engage in the
process oftesting and analyzing data and
theories, as well as the humility to rec-
ognize when they are wrong. Replication
or at least recapitulation remains a crit-
ical teaching and learning tool in the pro-
cess of science. Unfortunately, introduc-
tory laboratories less and less often give
students exposure to the contingency
based control of behavior. Personal hu-
mility cannot be permitted to reduce our

field to known principles established by
famous people. Hands on experience for
ourselves and our students combined with
a little arrogant questioning is necessary
to fulfill the requirements of a vital sci-
ence.

Where More Humility Might Help-
Toward An Ethological Behaviorism

Having claimed a proper place for ar-
rogance and conviction, we'd like to am-
plify several of Neuringer's examples
where we feel that greater humility could
be an advantage for a behaviorist ap-
proach. In particular we would like to
question several prevalent assumptions
in behaviorism: (1) that operational def-
initions of concepts will suffice for a sci-
ence ofbehavior, (2) that the application
ofreinforcement principles can define and
account for all forms of purposive be-
havior, (3) that information from other
levels of analysis is of little or no rele-
vance to the experimental analysis ofbe-
havior.
Behaviorism arose, in part, as a rejec-

tion of introspection and the anthropo-
morphic interpretation ofanimal behav-
ior. In Skinner's hands it developed
largely as an experimental analysis of
functional relations between responses
and consequences. Behavior was de-
scribed and interpreted in the simplest
and most overt possible concepts sup-
ported by these functional relations. In
fact, one of Skinner's conceptual contri-
butions was to see that reinforcement
contingencies could be used to define re-
sponses and stimuli to avoid the neces-
sity ofreferring to other levels ofanalysis
or to one's intuition (Timberlake, 1988).
Neuringer notes the relation of this

simple (operant) approach to Occam's ra-
zor and Lloyd-Morgan's canon -basi-
cally, make the minimum assumptions
necessary to account for the data. This
caution was applied particularly to the
presumed level ofmental functioning un-
derlying behavior. This simple approach
has been used to argue against internal
events as causes, including representa-
tions of events and complex mental pro-
cesses.
Neuringer appears to contend that be-
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haviorism's rejection of anthropomor-
phic approaches was too complete. He
suggests that a similarities approach may
also be useful-the idea that other or-
ganisms basically work like humans. He
argues that one can combine these ap-
proaches to develop a better explanation
by working up from the simple approach
and down from the similarities approach.
A basic problem with Neuringer's sug-

gestion is that it appears to assume the
existence of a single dimension or scale
along which we can place animals or their
behavior. This scale is anchored at the
top by self-observed human behavior and
at the bottom by externally defined
mechanisms. Objections to the idea of
such a scale have been well summarized
by Hodos and Campbell (1969).

Further, we see difficulties with both
strategies even when applied singly. The
simple approach assumes that simple
mechanisms can be experimentally ex-
amined in isolation from the action of
more complex processes. The similarities
approach assumes that animals are ba-
sically humans, in particular humans like
the experimenter. As an account of an
organism's behavior, the simple ap-
proach is limited by the types of manip-
ulations used by the experimenter and
the particular concepts that have been
applied to behavior. The similarities ap-
proach is limited by the self-knowledge
of humans and their tendency to project
their own feelings and beliefs on other
organisms.
A humble behaviorism should make

clearer contact with the nature ofthe sub-
ject than does either of these views. To
achieve this endwe support development
of an ethological behaviorism in which
the behavior of an animal is viewed and
interpreted in terms ofthe structures and
functions evolved to fit the animal to its
niche (e.g., von Uexkull, 1934/1957). In-
stead of projecting oneselfas a particular
type ofhuman into the circumstances of
the organism, one attempts to assume
both the circumstances and the charac-
teristics of the organism.
Information gained from observation,

ecology, physiology, the analysis of sen-
sory, perceptual, memory, and motor
systems, and the operating characteris-

tics ofmotivational states is relevant and
necessary for an ethological behaviorism.
Experimenters not only need to put
themselves in the subject's shoes, they
need to wear them-walk, watch, hear,
touch, and act like the subject. The hu-
mility required to assume this role cou-
pled with the power of the experimental
approach should increase the efficiency
with which the understanding, predic-
tion, and control of behavior can ad-
vance.

In keeping with an ethological behav-
iorism, we would like to see more hu-
mility concerning the presumed role of
reinforcement in accounting for purpo-
sive behavior. The obvious power and
the apparent operational clarity of rein-
forcement techniques has obscured an
equally important determinant of re-
sponding, namely the organization ofbe-
havior prior to the imposition of rein-
forcement contingencies. The potential
power of reinforcement technology has
led to the assumption that reinforcement
not only entirely causes the effects we see
in the laboratory, but similar operations
have shaped the organism from its birth
to the present. In the extreme version of
this view, similar reinforcement opera-
tions have shaped the evolution of the
animal (e.g., Skinner, 1966).
We feel this view goes too far. As

pointed out elsewhere (Timberlake & Lu-
cas, 1989), both in evolutionary time and
in development, organisms regulate in-
gestion, metabolism, elimination, and
aspects of reproduction before operant
learning appears to enter the picture. In
evolutionary history, learning most likely
arose as an addition to an already func-
tioning organism, an addition that fa-
vored differential survival through
learned adaptation to the environment.

This view suggests that a fumdamental
contribution of evolution to current
learning is an organization that promotes
learned (purposive) behavior appropri-
ate to the organisms's evolutionary niche
and survival. For example, attempts to
reinforce a wide variety ofresponses with
the same reinforcer have met with vary-
ing success (e.g., Shettleworth, 1975;
Timberlake, 1990). A most important
factor determining ease of success in op-
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erant conditioning appears to be the
functional relevance of the instrumental
response to the motivational state related
to the reinforcer.
However we choose to conceptualize

learning, our view will be informed by
an understanding ofthe relation oflearn-
ing to the characteristics and ecology of
the organism. Without recognition of
preorganized response components,
stimulus processing, and interacting mo-
tivational states, we cannot hope to ac-
count fully for variations in the sensitiv-
ity of responses to reinforcement and for
the form which the response takes. Es-
tablishing the nature of such response,
stimulus processing, and motivational
organization can also help clarify the role
of learning in regulatory and timing re-
lations (e.g., Lucas, Timberlake, & Gaw-
ley, 1989), including learning related to
circadian periodicities. An understand-
ing of the regulatory systems of the or-
ganism is apparently required even in the
simplest task ofidentifying ahead oftime
a reinforcer that will work reliably in a
new situation (Timberlake & Farmer-
Dougan, in press).

Finally, an ethological behaviorism is
compatible with allowing information
and results from different levels of anal-
ysis to contribute to our analysis. One of
us (WT) remembers, in a graduate sem-
inar, giving a report on the fascinating
experiment in which Don Blough pro-
duced pigeons that distributed their in-
ter-peck intervals exponentially. At the
end of the report I asked what seemed to
be an obvious question-how did this
happen? By what mechanisms could re-
inforcement produce an exponential dis-
tribution of pecks? Was an exponential
distribution a basic characteristic of the
mechanisms ofpeck emission? Was it the
same set of mechanisms that produced
the distribution of pecking under vari-
able-interval and fixed-ratio responding?
What were the limits on producing these
different distributions of inter-peck in-
tervals?
The answer from the seminar was that

reinforcers had produced this distribu-
tion by means of differential reinforce-
ment of the inter-response times, and it

was best not to look beyond the rein-
forcement procedures and the data. To
me this answer meant giving up the pos-
sibility of greater understanding, predic-
tion, and control of the phenomenon in
the mistaken beliefthat knowledge ofdata
from other levels would contaminate
rather than improve a behavioral anal-
ysis.
A similar limitation appears to be oc-

curring with respect to the potential con-
tributions of event representations and
complex associative structure in deter-
mining behavior. The notion that stimuli
are encoded in a form that can be mod-
ified through further experience and can
affect subsequent responding has been
heuristic and important in accounting for
results in both Pavlovian and operant
procedures (Colwill & Rescorla, 1986;
Dickinson, 1989; Rescorla, 1990). Dis-
comfort with words such as representa-
tion and association is not a sufficient
reason to ignore the increasingly inter-
esting and complex results obtained by
experimenters working in associative and
information processing traditions.
To be sure, it is provocative and fun

to show by clever demonstrations that
common tendencies to attribute mental
functioning to animals can be unneces-
sary (e.g., Epstein, Lanza, & Skinner,
1980). However, demonstrations are not
the touchstone of science; experimental
analysis is. It is one thing to argue that
science can be conducted solely at the
level of operations and overt behavior,
but it is another to ignore the possibility
of improving this analysis by incorpo-
rating information and perhaps concepts
from other levels.
From an ethological view, organisms

should differ in the complexity and form
oftheir covert mental life. It seems likely
that species that must determine well
ahead how to distribute behavior over
variable alternative rewards may be able
to create relatively long-term plans based
on long-lasting memory. Visually guided
social creatures capable ofcomplex social
relations may well have the ability to
imagine the consequences of their social
behavior and physical appearance. Spe-
cies that have few predators and diverse
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food stuffs may react with curiosity in
many circumstances (Glickman & Sroges,
1966). The primary danger in invoking
mental life in other animals is the ten-
dency to over-interpret based on per-
ceived similarity to our own mental life
and our assumptions about the connec-
tion of our experiences to our overt be-
havior. It is here that a humble etholog-
ical behaviorism coupled with the unique
power ofthe experimental approach may
well help rescue us, even from ourselves.

Summary
Arrogance and combativeness is a sure

path to resistance and has doubtless been
responsible for more than a few of the
difficulties the field of behavior analysis
and science in general have encountered.
On the other hand an inappropriate hu-
mility is a sure course toward being ig-
nored and our science disregarded. More
humility of the sort espoused above and
in Neuringer's article coupled with a less
humble commitment to the scientific
process could go a long way toward ad-
vancing the analysis of behavior beyond
its promising beginning.
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